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Corrosion Risk Assessment of AC/DC Transmission and
Distribution Lines to Natural Gas Pipeline Network in Central
China

Yong Liu Longfei Hu Qiang Liao
Huazhong Branch of National Oil and Gas Pipeline Network Group Co., Ltd., Wuhan, Hubei, 433100, China

Abstract

As a pivotal energy hub in China, the Central China region faces significant challenges from electromagnetic interference (EMI)
generated by power transmission and distribution lines. Such interference can compromise the effectiveness of cathodic protection
systems in natural gas pipelines, increasing corrosion risks and jeopardizing pipeline safety. This study systematically analyzes the
interference mechanisms of AC/DC transmission lines on cathodic protection in natural gas pipelines, based on electromagnetic
induction and electrochemical corrosion principles. It clarifies the operational pathways of AC and DC interference. By examining
three critical dimensions—transmission line parameters, pipeline installation conditions, and environmental factors—the research
identifies key corrosion risk factors. A risk assessment framework is developed, incorporating interference intensity, cathodic
protection failure severity, and pipeline vulnerability. The risk evaluation model combines Analytic Hierarchy Process (AHP) with
fuzzy comprehensive evaluation. Tailored risk mitigation strategies are proposed for high, medium, and low risk levels, providing
technical support for the safe operation and corrosion protection of natural gas pipelines in Central China, thereby ensuring stable
energy transmission system performance.
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